This study was carried out at Sakha Agricultural Station, ARC. during four seasons (2014 -2017). Genetic analysis of F 1 , F 2 and F 3 made used to estimate the genetic variability and some genetic parameters that clarify the nature of gene action controlling inheritance of yield, its components and fiber quality of two Egyptian cotton crosses. Significant differences among the five populations (two Parents, F 1 , F 2 and F 3 ) were detected in both crosses for most studied indicating the parental genotypes exhibited sufficient genetic variability for further genetic studies. Hybridization increased the variation in F 2 generation in both crosses compared with the parents for most of the studied traits indicating the effectiveness of hybridization in inducing the variabilities in the genetic materials. Among the four parents involved in this study, Giza 96 variety showed the highest values for productivity traits while Giza 93 had the best fiber quality traits. Concerning the gene effects, results indicated that the studied traits were quantitatively inherited. The additive effect (d) showed significant positive values for seed cotton yield, lint cotton yield, lint percentage, Fiber length and uniformity ratio in both crosses while the dominance effect (h) showed significant values for seed cotton yield, lint percentage, fiber strength and uniformity ratio in cross I and lint cotton yield, fiber strength and uniformity ratio in cross II . The epistatic effects showed that, Additive x additive interaction was prevalence for the inheritance of most traits while dominance x dominance interaction was less important. The results exhibited significant differences among the five generations (tow Parents, F 1 , F 2 , and F 3 ) in both crosses for boll weigh, and lint cotton yield traits indicating that the parental genotypes exhibited genetic variability valid for further genetic studies. Hybridization increased the variability in F 2 generation in both crosses as compared with their parents for seed cotton yield lint, cotton yield and micronaire in cross I and seed cotton yield in cross II. The studied traits indicated the effectiveness of hybridization in inducing variabilities in the studied materials. Concerning the gene effects results indicated that the studied traits were quantitatively inherited. The additive effect (d) showed significant positive values for boll weigh, seed cotton yield , lint cotton yield, lint percentage, fiber length and uniformity ratio traits while the dominance effect (h) showed significant values for seed cotton yield, lint percentage and uniformity ratio traits and it was larger in magnitude than the additive effect effect (d) in both crosses for all studied traits except boll weight and micronaire in cross I and cross II and Fiber strength in cross II. The epistatic effects showed that, additive x additive interaction (i) was prevalence for the inheritance of seed cotton yield, lint cotton yield, lint percentage and fiber length traits in cross I and boll weight and fiber strength in cross II, while dominance x dominance interaction (I) was larger important for lint cotton yield, lint percentage, fiber length and uniformity ratio in cross I and micronaire and uniformity ratio in cross II. Broad sense heritability showed high values for uniformity ratio in cross I and boll weight and seed cotton yield in cross II while it was relatively moderate values for boll weight, seed cotton yield, lint cotton yield, lint percentage, micronaire and fiber length in cross I and lint cotton yield, lint percentage and micronaire, while heritability in narrow sense and Parent-off spring regression showed low values for lint percentage, micronaire, fiber strength, fiber length and uniformity ratio in cross I and boll weight, seed cotton yield, lint cotton yield, lint percentage and fiber strength in cross II of the studied traits. The expected genetic advance from selecting the desired 5% of the F 2 showed high values for fiber length in cross I and cross II, while moderate values were recorded for lint percentage in both crosses, while showed low values for other traits. The results partial dominance for lint cotton yield, lint percentage, micronaire, fiber strength, fiber length and uniformity ratio in cross I and seed cotton yield, lint cotton yield, lint percentage, micronaire, fiber length and uniformity in cross II while for boll weight and seed cotton yield in cross I and boll weight fiber strength and uniformity showed over dominance. Dominance was towards the higher parent in most cases. Inbreeding depression values were positive for boll weight and micronaire in cross I and boll weight, lint percentage and micronaire, these results were in harmony with the recorded reduction in the mean performance in F 2 generation. Mid-parent heterosis in F 1 populations was low for lint cotton yield, lint percentage and micronaire in cross I and lint cotton yield, lint percentage, micronaire, fiber strength, fiber length and uniformity ratio in cross II. Generally the pervious results exhibited that the important the each dominance and additive effects for controlling of genetic behavior for most traits. Thus, the recurrent selection and selection in later generation my be increase the genetic advance
INTRODUCTION
Egyptian cotton breeders mainly directed their efforts towards produce high yield varieties with improving fiber properties, early maturing and wide adaptation at different environments. The chosen hybridization method has been utilized effectively in developing most the present commercial Egyptian varieties; most of these varieties were isolated throughout individual plant selection following hybridization Soliman et al.,(2013) and Orabi et al., (2016) .
Selecting the desirable parents to be used in hybridization depends on the variability of the desirable traits exist in the germplasm; increase genetic variability in the population, the more rapid progress can be caught. Introgression and hybridization are of great importance as effective tools for increasing the genetic variability in the Egyptian cotton gene pool.Using exotic germplasm belonging to G. barbadense from other producing areas is one of the suggested solutions to increase genetic variability and introduce possible new source of favorable alleles by crossing it with the Egyptian varieties to incorporate new combinations of favorable alleles in the population that facilitate and increase the efficiency of selection (El-Feki et al., 2012; Hamed et al., 2015 and Amer, 2017) .
The success of selection in plant breeding program mainly depends on the nature and magnitude of gene action present in the material being handled by the breeder. However, the estimation of variance components, heritability and expected genetic advance upon selection enable the breeder to foresee the reliability of selection for the desired traits. Several studies investigated the type of gene action, heritability, expected genetic advance upon selection heterosis and inbreeding depression in the Egyptian cotton (Mohamed et al., 2001; Esmail, 2007; Abd El-Haleem et al., 2010; Nazmey, 2012; El-Hoseiny et al., 2013 and Amer et al., 2016) .
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The objectives of present investigation are to study the mean performance and variability of the two cotton crosses in five population (tow parents, F 1, F 2 and F 3 ), and to obtain useful information about gene action and non-allelic interaction gene effects of some quantitative traits as well as the extent of heterosis, inbreeding depression and potence ratio in two cotton crosses.
MATERIALS AND METHODS
The present study was carried out at Sakha Agricultural Station during 2014 -2017 growing seasons. In the season 2014, pure seeds of four diverse cotton genotype which included two Egyptian extra-long staple varieties Giza 93 and Giza 96 and one exotic variety, Australian 24202 and G.93 x Suvin were sown on 26 th of April and crossed at flowering state to produce F 1 seed of two hybrids, Giza 93 x Australian 24202 cross I and Giza 96 x (Giza 93 x Suvin) cross II.
In 2015 growing season, F 1 seeds were sown as individual plants and at flowering time were selfed to produce F 2 seed. In 2016 F 2, seeds weresown as individual plants and were selfed at flowering to produce F 3 seed.
In 2017 season, the five basic populations (P 1, P 2 , F 1 , F 2 , and F 3 ) for each of the two crosses were sown in the field on 28 th of April, plots consisted of four rows for each of the parents and F 1 's and 10 rows for F 2 and F 3 populations. Rows were 4 m long and 65 cm apart and 50 cm between plants. The recommended field practices were adopted all over the growing seasons. Data were recorded on individual plant basis for the following traits: Adequacy of scale must satisfy two conditions namely, additivity of gene effects and independence of heritable components from non-heritable ones. Mather (1949) and Hayman and Mather (1955) gave the following tests for scale effects:
When the scale is adequate, the values of C and D should be zero within the limits of their respective standard error. The significance of any one of scales is taken to indicate the presence of non-allelic interaction i.e. D provides a test largely of "i" interaction (additive x additive) and C for "l" type (dominance x dominance).
2-Estimates of gene effects:
The analysis of variance of the five basic populations (P 1, P 2 , F 1 , F 2 , and F 3 ) was statistically analyzed using (RCBD) . The parameters genetic model (m, d, h, i and l) were computed according to Jinks and Jones(1958) Nature and degree of dominance were calculated using the potence ratio according to Romero and Frey (1973) as follows: 
RESULTS AND DISCUSSION
Mean squares of the studied traits for the two cotton crosses are presented in Table (1) . Data showed significant differences among the five population (P 1, P 2 , F 1 , F 2 and F 3 ) for boll weight and fiber the studied traits in both crosses which indicated that the parental genotypes exhibited a considerable amount of genetic variability valid for further genetic studies. Results were agreement with those reported by (Auld, et al., 2000; Lee, et al. 2006; Brown et al., 2013 and Patel et al., 2014) and in Egyptian cotton (Mohamed et al., 2001; Esmail, 2007; Abd El-Haleem et al., 2010; Nazmey, 2012; El-Hoseiny et al., 2013 and Amer et al., 2016) .
Mean performance:
Means, standard errors and phenotypic variance of the five populations (P 1, P 2 , F 1 , F 2 and F 3 ) for the two crosses are presented in Table ( 2).Results showed that hybridization increased the variabilitise in F 2 generation in both crosses as compared with their parents for boll weight, seed cotton, lint cotton and fiber length which reflects the effectiveness of hybridization in inducing variability in the studied materials. Among the four , Giza 96 variety showed the highest values for productivity traits while Giza 93 gave the best fiber quality traits, indicating the possibility of using these two parents in breeding programs to improve the mean performance of the studied traits.
On the contrary, the Australian variety 24202
showed lower values for most traits except for lint % and lint yield /plant which gave the highest values.
In cross I, F 1 gave the heavier value for boll weight (3.23 g ) and seed cotton yield (147.88 g) while F 3 gave the lowest yield (130.31 g). The Australian variety 24202 had the highest values for lint yield and lint% (58.34g and 40.65%, respectively) whereas, Giza 93 had the lowest values for both traits (47.39 g and 33.97%, respectively).
On the contrary, Giza 93 gave in the best fiber quality as it gave 3.33 , 11. Results of scaling tests C and D for the studied traits were presented in Table ( 3). Data showed that the scaling test D were highly significant in most studied traits while D was insignificant for in both crosses indicating the presence of dominance x dominance allelic interaction for the inheritance of this trait.
Additive x additive interaction was prevalence for the inheritance for in both crosses while dominance x dominance interaction was less important for the inheritance of such traits.
Gene Effects:
Data presented in Table ( 4) concerning the gene effects in both cotton crosses for the studied traits revealed that mean effect of F 2 performance (m) was highly significant for all traits in both crosses. Initially, it is clear that these traits were quantitatively inherited. Also The additive gene effect (d) showed significant positive significant for seed cotton yield, lint cotton yield fiber length and uniformity ratio in cross I and seed cotton yield ,lint cotton ,lint percentage, fiber length, and uniformity ratio . Dominance gene effect (h) gave significant values for seed cotton yield, lint percentage fiber strength and uniformity ratio in cross I and lint percentage, fiber strength and uniformity ratio cross II . Moreover, the dominance (h) showed larger magnitude than the additive (h) in both gene effect crosses for most of the gene effect studied traits, indicating that dominance gene effects play the major role in controlling the genetic variance for studied traits. Some traits showed negative values in both crosses in such as boll weight and fiber length and micronaire readying , these negative values of (h) that revealed that the alleles controlling less value of traits were over dominant those responsible for high value. Morever, the absence of significant (h) component indicated no dominance genetic differences or presence of ambidirectional dominance between the two parents in both crosses and the dominant effect were not important in the genetic control of such insignificant traits in the studied crosses. Results were in agreement with those found by Mohamed et al., 2001; Abd El-Haleem et al., 2010; Nazmey, 2012 and Amer et al., 2016 and disagreed with those of El-Disouqi and Ziena, 2001and El-Hoseiny et al., 2013. When the additive gene effects are larger than the non-additive for a trait, selection in early segregating generations would be effective for improving this trait, while if the non-additive portion is larger than the additive, improving the trait need intensive selection through later generations, when epistatic effects are significant for a trait, there is possibility of obtaining desirable segregations through inter-mating in early segregations by breaking undesirable linkage or it is suggested to adopt recurrent selection handling crosses for rapid improvement such trait (Jagtap, 1986) . The epistatic effects, additive x additive (i) were positive and significant for boll weight, seed cotton yield / plant, lint% micronaire reading and fiber length in cross I in addition to boll weight, lint% and pressely index in cross II. In addition, dominance x dominance (l) were positive and significant for seed cotton yield/ plant, lint%, fiber length and uniformity ratio in cross I, as well as micronaire reading and uniformity ratio in cross II indicating the important role of these interactions in the inheritance of such traits, whereas the rest of traits showed insignificant values and less important role for epistatic effects in inheritance of these traits. There results were agreement with those reported by Esmail, 2007; Abd El-Haleem et al., 2010; Nazmey, 2012 and Amer et al., 2016 .
Genetic Parameters:
Data concerning the genetic parameters i.e. heritability estimates, expected genetic advance from selection, potance ratio, inbreeding depression and heterosis of both crosses are presented in Table (5) . Broad sense heritability (h 2 b) in cross I showed relatively moderate values (30%≤ h 2 b≥ 60%) for all studied traits except pressely index that gave low value; while in cross II h 2 b values were moderate for the traits boll weight, seed cotton and lint yields/plant, while the rest of traits gave low values (less than 30%). Heritability in narrow sense (h 2 n) showed moderate values for fiber length and uniformity ratio in cross I, while the rest traits gave low values in both crosses .Parent-offspring regression, i.e. regression of F 3 line means on their F 2 plant values (b) showed high values (more than 60%) for pressely index and fiber length in cross I as well as micronaire reading and pressely index in cross II, while moderate value was observed for uniformity ratio in cross I only; the rest traits showed low values. High to moderate values of heritability estimates indicating that efficiency selection for improving such traits could be practiced on individual plant basis during early segregating populations; while low values indicating that selection must be practiced in late segregating generation. Results were in the same line with those reported by: El-Disouqi and Ziena, 2001; Mohamed et al., 2001; Abou El-Yazied et al., 2008; Nazmey, 2012 and Amer et al., 2016 . The expected genetic advance from selection the desired 5% of the F 2 population showed high values for the traits fiber length (74.49%) in cross I and boll weight (53.67%) in cross II; while moderate values were recorded for the traits L%, micronaire reading and pressely index in cross I, and L% in cross II. Whereas the rest of traits showed low values in this respect. It is worth mentioning that the high values of the predicted gain from selection were linked with high estimates of heritability indicated that improving these traits were more effective throughout selection. Many authors reached to the same results (Mohamed et al., 2001; Abou El-Yazied et al., 2008; ElHoseiny et al., 2013 and Amer et al., 2016) .
Potance ratio (P) was used to determine the degree of dominance as follows: Complete dominance or over dominance when P equal exceed ±1.0, partial dominance when P is between ± 1.0, except zero which indicates absence of dominance. Positive and negative signs indicate the direction of dominance to either higher or lower parent, respectively (Smith, 1952) . Data concerning potence ratio (P) for the two crosses in this study are presented in Table  (5) . Data revealed partial dominance for most of the studied traits in both crosses except for boll weight and seed cotton yield in cross I as well as boll weight, pressely index and uniformity ratio in cross II that showed over dominance. The direction of dominance was towards the higher parent in most of the studied traits except for lint % and micronaire reading in both crosses and fiber length in cross II that showed dominance towards the lower parent. These results were in agreement with those reported by ElDisouqi and Ziena, 2001; Mohamed et al.,2001; Nazmey, 2012; El-Hoseiny et al., 2013 and Amer et al., 2016. Inbreeding depression values were positive for the traits boll weight, lint%, micronaire reading and pressely index in both crosses as well as fiber length in cross I, these results were in harmony with the recorded reduction in the mean performance in the F 2 generation of most studied traits in both crosses, this expected as the expression of heterosis in F 1 will be followed by respective reduction in F 2 due to the direct effect of homozygosity, this findings were in harmony with those obtained by Nazmey, 2012; El-Hoseiny et al., 2013and Amer et al., 2016 Mid-parent heterosis in F 1 populations were low for most studied and fiber traits in both crosses in this study (Table 5) . Data revealed Positive values of mid-parent heterosis for all traits in cross I (except for lint yield and lint% that gave negative values), as well as boll weight, seed cotton yield, lint yield and micronaire reading in cross II reflecting the positive heterotic effects for these traits; the effects were insignificant in most cases. Similar positive or negative heterotic effects were recorded for cotton traits (El-Disouqi and Ziena, 2001; Abd-El-Haleem et al., 2010 and El-Hoseiny et al., 2013) .
CONCLUSION
Out of the present study, it could be concluded that hybridization increased the variability in F 2 populations in both crosses compared with parents for the studied traits.Genetic analysis revealed that the studied traits were effected by under both of additive and dominance gene effects, the dominance components of genetic variation exceeded surpassed the additive component suggesting higher degree of dominance action and hence selection should be delayed to later generations and hybrid vigor might be fruitful for progress in case of such traits. 
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